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ia /Chemistry - Adsorption Fed 1947 
| Chemistry - Charcoal, Activated i 
The Characteristic Curve Equation for Active Chare 
Le, M. M. Dubinin, Mem, Acad Soi USSR; L. V. 


sfushkevich, Lab Sorption Processes, Inst Phys Chen, 
‘a Soi USER, 3 pp 


R Aoad 8ci” Vol LV, No 4, pp 327-29. 


~Lation of adsarption potential to distance fras 
-pface of adsorbent can be deduced analytically in 
‘ple cases, and cannot be used for industrial ad-~ 
‘Pbents which are porous bodies of complex struc- 
.P@, Polany’'s theory suggests use of characteris- 
‘6 Curve of adsorbent. Anthors attempt to describe 
‘Mee Curves by a well-founded equation, in case of 
uous bodies, especially active charcoals. Bab-~- 
‘ted, 9 Dec 19h6. 
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Charcoal - Activation 


"Adaorption of Water Vapors and the Structure of Ac- 
tivated Charcoal,” M. M. Dubinin, Academician; Ye. D. 
Zaverina, Chem Warfare Acad, Inst Phys Chea, 4 pp 


“Dok Akad Mauk SSSR, Nova Ser“ Vol LVI, No 7 


Disousses experimental data, dllustrated with graph, 
and explains them by. ahift of adsorption branches into 
field ‘of higher relative pressures, with progressive 
activation of charcoal and reverse effect in formation 
of acid surface oxides. | 


a 60196 


perenne ee A CA OK 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411320008-2" 


sis cea 


CIA-RDP86-00513R000411320008-2 


ei 


"APPROVED FOR RELEASE 


EBGE 
ad 

it 
ue 
isles 


Sh 


pita Tet it 
ite ae oT 


fa 


lis 


. 


i 


oer ai 


sham lye sare 


orators pee ere onoenv open ateeran con oat nee ae as 


“Vande Vd eoena> 


ewe e e@eunanrdawt 


ite BINT 


O00) teat owe 84s 
Mate Moen etiseseneemaererv & 


-2" 


CIA-RDP86-00513R000411320008 


08/22/2000 


APPROVED FOR RELEASE 


"APPROVED FOR RELEASE: 08/22/2000 


CIA-RDP86-00513R000411320008-2 
DUBININ, NM. N. 


SITS ET 


foe : Chemistry ‘e Adsorption, by Active Carbon : 


"Problem of the Calculation of Vapor Adserption Iso- 
 therms of Active Carbons," Academician M. M. Dabinin, 
D. P. Timofeyev, 3¢ pp 


"Dok Ak Nauk SSSR" Vol LX, Wo 5, pp 621-4. 


| Presents method that te independent of temperature 
characteristic curves for various vapors and aleo 
independent of affinity characteristic curves of in- 
dividual vapore during constant adsorption. Submit 
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"Study of the Sorption of Water Vepora in Active 
Carbon," Acad M. M. Dubinin,Ye. D. Zaverina, 34 pp 


"Dok Ak Nauk SSSR" Vol LXI, No 1, pp 79-82. 


Report of eriments. Ash-free carbon activated by 
anita pes Sada amounta of benzene or dibutylphtha- 
late. Sorption and desorption isotherms of water vapor | 
were then measured. Tabulates, plots, and discusses 
results, Submitted 5 May 1948. * 
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: ' (Msorption) (MERA 10:8) 
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Chemistry - Carbon, Active, Absorytioa by . 


“the Structure and Sorption Properties of Active 
Carbon From Phenyl-Aldehyde Tars," Acad M. M. 


Dubinin, Ye. D. Zaverina, pp 


"Dok Ak Nauk SSSR" Vol LXI, No 6, pp 1053-6 


frree sets of active carbons, prepared by treating 
with carbon dioxide carbon prepared fram bakelite 

at 850 - 1,309", were tested for adsorption of gub- 
atances of varying molecular a‘zes from aqueous solu 
tions, euch ag methylene blue and Congo red. Re- 
gults were compared with those for adsorption of 
banzeno vapors at 20°. For maximum adsorption, 
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TER Chemistry - Carbon, Active, Aug 48 
if Structure (Contd) 

activation at 850° is recommended, which produces 
especially fine micropores. Submitted 23 Jun 48. 
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Considers adsorption potential as a function | 
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fe D. Zaverina, & pp 
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Along with method of activation by gaseous substances, : 


method of obtaining active carbons by thermal decom- 
position of organic materials in presence of inorganic 
activating substances has obtained wide usage. Using 
wince chloride as inorganic activating substance, 
studied edsorption properties and structure of 


activated carbons of progressing activation, character | 
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Bolmitted 2 Jul 49. 


oh 


CIA-RDP86-00513R000411320008-2" 


APPROVED FOR RELEASE: 08/22/2000 


"APPROVED FOR RELEA 


SE: 08/22/2000 CIA-RDP86-00513R000411320008-2 


ropertice aad Structures of Sillea Gels 
oe (In Russian.) M. OM. Dubigune.. 
a Doklady Akademii Nauk SSSR (He- 
ports of U af Sciences of the USSR), new 
wt, ¥. OO 7 p- 200-212 ‘eal er 
Attempts {0 @ the adsosiion 
isotherm, nd vale 
bon, to the 
cate that the sbove adsor 
catbon with large micropores. 


Nene aie Es 


Cea ELS dante 


C1 eee 


evust Psy 
neal a 


se-sba wetatiurcical Lb 


teldes Wil OW 


AP : 
PROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411320008-2" 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411320008-2 


ee FR 


DUSTIN, hh. te and Zaverin, Ye. D, 
tAdsorption and Structure of Adsorbents," a paner presented ata meeting 
of the Departnent of Chemical Sciences, Yestnik Acad, Sci., 3/5C 


This was of particular interest to scientists at the Cren. anSt.e, veorpian 
Acad, Sci who at the present time are studying local natural adsorbents (bentonite 
clays). 
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aad B.D. 


12 charcnala of 3 origins, activated (o various extents in 


erina Chemnn Bet Musraw) ‘i CO. Rabetitution of CO), and nommerkal values inte 
Zaverina (Acad. Beh ore et, ed. ae al 4 (a) qleee: bea = Bo Flog (2 02 X 1e put (as. where 
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from Polanyi’s theory and verified C.A. 42, 656s, q la a log ¢, (log 2.12 X 10/p)' diagram; straight lines are 
from Polanyi's theory Ae eee elated on cuarconis of obtalned which St the data saree Peand et 
the tet structural type (Le. with celatively shallow mticto- 10, 30, 78, of 100 depending on the charcoal, Py = 400 for 
The ruean: He aad W, all earaples, Mensene ademption ic alan incasured at 2) 

7 on the sane munples in order tu det. 1, and 8 from equation 


andy value yb a wale foxt (oT for 
and Ho finiting velue (ce;/6-): 6” 3 sf (1)... Thea, from the value of Band {roma 8 @ 8/230 Ri 


he standard ance, beasene); 3 = @ const. detd. ) 
pore-sice oo the « adeosbed ‘@ B/20.75, & le detd.; from & and (7) & for ethy‘ene is 
wwe.) ope the os u* relative presmare! « cake { obtalaed. The values of # for the diferent eampire are 
> the adeurption potential; # = mol. vul. of the scattered (611%) around a mean value U.S4. This ts in 
v The aim of the ceent work bs to verify (he gatee- satisfactory agreement with the theawetwally std. value ot 
tad theary for the case the a (above the 8 (Pons Pom) = 0.40, where P is the parachar (C.4. 4, 
ait ee Berenyi’s extension of Polanyt’s (CA. weinal- a pl hinged W ebro gees: — com 
2436) mm thus weed is order . tee pared to i, as detd. from zene adsorpting: the ratio 
a 7 _ ac psaitited of the (wo values for the different sampics oscillates between 


rather whle Henite (415%). The agreement with the 
theory is thus good but only semiquant., owing to the ap- 
: prasitzations Involved ta (3) and (4). MM. Boudart 
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Adsaiption of aces by active carbons. MM, 
and KD. Zavetina,” Dobiady Abed. Batis 
72, T1221 1000), ~The ition of Une adeorption 

therus applicatite to sofia cartons of tha let Cesar 
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cap, [- 86197484) log (prs, ibaa We = limiting vol. 
of the adsorption spare, # © mal, eat. of t the tique 

and Ube concomitant entation Wes it, exp. Lia ed { 
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above adsurption isotherm with the aid of Bereayi's 
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te Fi te linearity between log « and [log 
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GO), he adacrption ef Cully and of Coll, vapor at 31°. 
Fran he enereely det, comet. A, the curfls. 2 mice 
cal! ye = (8/3 WR) CHI 7). With the value 
be ORF 10 84. /rrvade (fron the elt. 4), the lineatioed 
hits fautherin eee for Villy be cone hig uo 


en (3.82 X 10°/p)]9, witha in caallen. sod 
Hig; it hotds a fom 5-10 to 400 mm. 


ts eaptr.) From the coasts. F for Cal peor a 
y coef. 8 (ratio af «of C,H, and of Cit, 

ar found = 0.54. This chocks satisfactorily 
with ae 


Pe mw 0.40 calcd. from the paractues 2 ad 
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Methods of studying the structure of highly dispersed and porous bodies; 
transactions of the conference of June 25-29, 1951. 


| on 73.A6° 


1. ‘Porosity. 2. Adsorption, 


I, Dubinin, Mikhail Hikhailovich, 1901 ~ ed, 
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| Bone 


{Dmitrii Ivanovich Mendeleev; his life and works] Duitrii Ivanovich 
Mendeleev; shisn' i trudy. [Moskva] 1957. 254 p. (HLRA 10:2) 


1. Akademiya nauk SSSR. Otdeleniye khimicheskikh nauk 
(Mendeleev, Duitrii Ivanovich, 1834~1907) 
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DUBININ, M. M. 


“Surface Properties and Pore Structure of Cerbon Adsorbents" 
(Section 10) 8 peper submitted st Industries] Carbon end Caspitte Conference, 
24-26 Sep57, London. | Groth 


C-3,600,117 
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USSR/Physical Chemistry - Surface Phenomena, Adsorption, Chromato- wae 
- graphy, Ion Interchange. 


‘kbs Jour: Referat. Zhumial Khwiye, No 2, 1958, 4012. 
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Author : M.M. Dubinin. a aes 7 
Inst :Academy of Sciences of US&R. 
Mtle : Letter to The Editor. 


Orig Pub: Izv. AN SSR, otd. Khim. n., 1957, No 3, 392. 


: applicability of the isotherm equation of Dubinin and 
aie pnevich vas established on the ‘basis of a careful aoe 
mental determination of adsorption isotherms of Cele ere a 
20° and of Np at -195° on activated carbons (AC) of the as 
structural type. This permits to apply the method of “mole- 
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USSR/Physical Chemistry - Surface Phenomena, Adsorption, Chromto- 
_ graphy, Ion Interchange. B-13 


Abs Jour: Referat. Zhurnal Khimiya, No 2, 1958, 4015. 


:.M.M. Dubinin, Ye. D. Zaverina, D.P. Timofeyev. 
Inst 2 A of Sciences of USSR. 

: Adsorption Properties of Carbon Adsorbers. Report 1. 
Analysis of Earlier Obtained Experimental Data. 


Orig Pub: Izv.AN SSSR, Otd. khim. n., 1957, No 6, 670-677. 


Abstract: Experimental adsorption data referring to 12 different sub- 
stances on two activated carbon specimens were analyzed in 
detail and a good conformity with the experience with the 
earlier developed potential theory of vapor adsorption on adsor- 
bers with heterogeneous surface was showmm. The part of the car- 
bon structure in the adsorption process was made clear and it 
was shown that in the case of well adsorbed vapors (activity 
factor (71.5), the degree of filling (F) of the micropore 
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abs Jour: Referat. Zhurnal Khimiya, No 2, 1958, 401s. 
Author : B.P. Bering, M.M. Dubinin, Ye. G. Zhukovskaye, A.I. Sakharov, 
vV.V. Serpins e 
ne Bodies by Sorption Methods. 
: ‘of Porous Structure of solid @ 
ae oor deetiasteic Methods of Measuring Sorption and Desorption 
Tsotherms of Nitrogen and Benzene Vapors. 
Orig Pub: Zh. fiz. khimli, 1957, 31, No 3, 712-716. 
tional methods 
3 to select and substantiate the most re 
aati ae pe isotherns of vapor sorption (IS) on ae eaTt re 
an improved vacuum installation was constructed; oe talle- 
tion permits reliably to take dow ied oe ee ecg 
ture the I8 of benzene vapors & e 
the paarpoee method. The IS-a determined with the described 
Card =: :1/2 -lT- 
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1 USSR/Physical Chemistry - Surface Phenomena, Adsorption, Chromato- 
graphy, Ion Interchange. B-13 


Abs Jour: Referat. Zhurnal Khimiya,No 2, 1958, 4014. 


installation for N, at 195° on silica gel and for benzene 
vapors at 20° on activated carbon coincided practically with 
corresponding I8-s taken down by the volumetric (Xe) or gravi- 
metric methods by other authors on other installations. (See 
part IT in RZbKhim, 1957, 26362.) 
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DUBININ, M.H.; ZHUK, G.8.; ZAVERINA, Ya,D. 
Studies on the porous etructure of solide by adsorption methods, 
Part 4: On the relation between various typee of pores in active 
carbon (with summary in English], Zhur, fis, khim, 31 no,521126- 
1135 My '57, (MIRA 10211) 


1. Institut fisichskoy khimii AN SSSR, 
(Carbon, Activated) (Adsorption) 
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: USSR/Physical Chemistry - Surface Phenomena, Adsorption, Chromato- 
: graphy, Ion Interchange. _ B-13 


Abs Jour: Referat. Zhurnal Khimiya, No 2, 1958, 3995. 


Author : B.N. Vasil'yev, B.P. Bering, M.M. Dubinin, V.V. Serpinskly. 
Inst : Academy of Sciences of USSR. ~~ 
Title +: Study of Adsorption Under High Pressure. 


Orig Pub: Dokl. AN SSSR, 1957, 114, Ko 1, 131-134. 


Abstract: The CO. pris dongs on two silica gel specimens in the range 
trom -85 to © and under the pressure of from 0 to 85 atm 
was studied using the instrument described earlier (RZhXhim, 
1957, 74788). The weasigd Sap hysgjeresis loop is observed 
only in,the range from to -20 . The isotherms of -30 
and -50 bring to a not coinciding distribution of pore volumes 
according to their radii. The total substance content a differs 
noticeably under high pressures from Gibbs' adsorption. It is 
shown that the mean density [, of C02 in the adsorbed state 


Card : 1/2 age 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411320008-2" 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411320008-2 


‘ ySSR/Physical Chemistry - Surface Phenomena, Adsorption, Chromato- 
graphy, Ion Interchange. B-13 


Abs Jour: Referat. Zhurnal Khimiya, No 2, 1958, 3995. 


is greater than the density of a normal liquid (for example, 

by 14% at 25°). ‘he characteristic curves of the potential 

adsorption theory depend somewhat on the temperature near 

tor (0 and 25°). At the computation of these curves by vv and 
Sa, only one and the same curve is obtained for all the tem- 

peratures including 0 and 25°. The breaking point observed on 

the adsorption isosters is explained as an indication of a phase 


transition of COo in adsorbed state - "twoedimensional crystal- 
lization analogue." ‘The capillarily condensed substance in the 
sorption space is in the state of supercooled liquid down to 
-85°. 
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"Examination of the Porous Structure of Activated Charccals." 


Paper submitted for presentation at Fourth Int'l Conference on Electron 
Microscopy, Berlin, GFR, 10-17 Sep 58. 


Institute for Physical Chemistry, USSR Acad. Sci. Moscow. 


c-3,800,829, 25 Jul 58. 
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report presented at the Fourth All-Union Conferenrse om Colloidal Chemistry, 
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ss age SMe, tekhn. red. ; 


[Mothods of studying the atructure of highly-dispersed and porous 
materials; proceedings vf the conference} Metody issledovanie 
atruktury vysokodisperenykh 1 yoristykh tel; trudy soveshchaniia. 
Moskva, Izd-vo Akad. nauk SSSR, 1958. 294 p . (MIRA 11:12) 


1. Soveshchaniye po mtodam issledovaniya struktury vysokodispersnykh 
i poristykh tel, 2d, Leningrad, 1956. 
; Werost 17) 
(Adsorption 
(Cotfoide) 
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AUTHORS: ‘Rubinin, M. M., Zhukovskaya, Ye. G. 62-58-5-2/27 


TITLE; On the Adsorption-Propertiea of the Carbon-Adsorbents 
(Ob adsorbtsionnykh svoystvakh uglercdnykh adsorbentov) 
Communication 2: Investigation of the Adsorption-Properties 
of Active Coals by Benzene-and Nitrogen-Vapors (Soobshcheniye 
2. Issledovaniye adsorbtsionnykh svoystv aktivnykh ugley po 
param benzola i azota) 


PERIODICAL: Izvestiya Akademii Nauk SSSR,Otdeleniye Khimicheskikh Nauk, 
1958, Nr 5, pp. 535 - 544 (USSR) 


ABSTRACT: As is known, nitrogen-and benzene-vapors are used as standard 
substances for the investigation and classification of the 
adsorption-properties of active coals. Up till now, a con- 
gruence of the adsorbing properties of active coals above 
nitrogen-and benzene-vapors hae not yet been found, however. 
The purpose of this work is the investigation of this problem. 
The adsorbing properties of some samples of active coals above 
benzene-vapors at 20°C and nitrogem-vapors at -195°C were in- 
vestigated above all. It was found that in both cases the ad- 

Card 1/2 sorption depends on the dispersive interaction of the molecules 
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On the Adsorption-Properties of the Carbon-Adsorbents. 62-56-5-2/27 
Communication 2: Investigation of the Adsorption-Properties of Active Coals 
by Benezene-ana Nitrogen-Vapors 


ASSOCIATION: 
SUBMITTED; 


Card 2/2 . 


“Inatitut fizicheskoy khimii Akademii nauk SSSR (Institute 


(of the vapors) with the surface of the active coals. The 
coefficient of affinity of the characteristic nitrogen-curves 
was caloulated. The fundamental causes of the difference of 
the adsorption-volumina of nitrogen and benzene for the points 
of the beginning of the hysteresis of the isothermal linea 

of adsorption were analysed. More rational methods of voluna- 
~determination of the micro-and sransit~pores (perekhodnyye 
pory) of active coals were described and substantiated. The 
problem of the selection of a standardized vapor for the 
characteristic of the adsorption-properties of active coals 
was discussed. There are 4 figures, 6 tables and 21 references, 
17 of which are Soviet. 


for Physical Chemistry AS USSR) 
March 13, 1957 


1. Activated carbons~-Adsorptive properties 2. Vapors--Adsorption 
3. Benzene--Applications 4, Nitrogen-~Applications 
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AUTIIORS: Ka*lets, O., Dubinin, UH. H. 50 /62-50-9-3/26 
TITLE: Investigution of the Kinetics of tie Thernel Decomposition 


of Solid Materials (Issledovaniye kinetiki ternicheszogo 
razlozheniya tverdykh veshchestv) Communication 1: The 
Thermal Decomposition of Lead Carbonate (Soobshcheniye 1. 
Ternicheskoye razlozheniye uglekislogo svintsa) 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheckikh nau, 
1958, Nr 9, pp 1031 - 1036 (USSR) 


ABSTRACT ; In the study of the kinetics of the thermal decomposition 
of solid materials two methods were employed: the gravi- 
metric method and the manometric method. Both methods, 
however, have deficiencies. The authors thercfore 
investigated the kinetics of the thernal decomposition 
of solid materials by weighing the gaseous reaction 
products which were adsorbed onto cooled activated char- 
coal during the reaction. This method makes ncasurement 
at reduced pressure possible, but cure must te taken 
to always maintain a good supply of heat throughout the 
experiment. The decomposition of the lead carbonate pro- 

Card 1/2 ceeds at a rate proportional to the surface area of the 
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Investigation of the Kinetics of the Thermal S01 /62-58-9-3/26 
Decomposition of Solid Materials. Communication 1: The Thermal De- ; 
‘ composition of Lead Carbonate 


undecomposed material (without the auto-catalytic 

effect of a solid reaction product). The activation 

energy of the thermal decomposition of the lead carbonzete 
and the factor of the exponential function were calculated. 
The activation energy was found to be 41 500 cal/moie, 
while the magnitude of the exponential factor wg cal- 
culated to be (0,5 + 0.5).10'° g.cm™°.sec”'. There are 4 
figures, 1 table, and 4 references, 1 of wrich is Soviet. 


ASSOCIATION: Fiziko-matematicheskiy fakul'tet Karlova universiteta v Prage 
(Dept. of Physics and Mathenatics of Charles University, 
Pra smue) ; 


SUBMITTED: April 17, 1958 
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AUTHORS: Nikolayev, Ke M., Dubinin, M. 4. SOV /62-58-=10-2/25 


TITLE: The Adsorption Properties of the Carben Adsorbents 
(Ob adsorbdtsionnykh svoystvakh uglerodnykh adsorbentov) 
Information 3.- Investigation of the Adsorption Isothermal 
Lines of Gases and Vapours on Activated Charcoal Within a 
Wide Temperature Range Including the Critical Range 
(Soobshcheniye 3. Issledovaniye izoterm adsorbtsii gazov i 
parov na aktivnykh uglyakh v shirokon intervale temperatur, 
vklyuchayushchem kriticheskuyu oblast' ) 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk, 
1958, Nr 10, pp 1165-1174 (USSR) 


ABSTRACT: As only some of the data worked out in this field contributed 
to the solution of the problem of the physical adsorption of 
substances in gas or vapor phase on adsorbents of diverse 
porous structure, the authors of this paper investigated the 
wide temperature range including the critical range with 
respect to the adsorption isothermal tines of nitrogen, 
krypton, xenon, tetrafluorethylene, and hexafluoropropylene on 
two types of activated charcoal that belong to the outer 

Card 1/3 members of the series of activated charcoal of the first 
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The Adsorption Properties of the Carbon Adsorbents. sov /62-5€-10-2/25 
Information 3.- Investigation of the Adsorption Isothermal Lines of Gases 
and Vapours on Activated Charcoal Within a Wide Temperature Range Including 
the Critical Range 


structural type. As a result of the analysis of the 
experimental data and the investigation of the properties of 
the state of the adsorbed substances within the range of 
critical temperatures the authors proposed rational methods 
of determining the characteristic adsorption isothermal 
lines of substances in vapor or gas phase. In agreement with 
the potential theory of adsorption the coefficients of the 
affinity of the characteristic curves do not depend on the 
carbon structure; the volumes of the adsorption space have 
to be regarded as constant quantities for each activated 
charcoal if no ultra-porosity effect is present. Equations 
for the adsorption isothermal lines for the vapor and gas 
state of the substance to be adsorbed in the phase of 
equilibrium volumes were proposed for the activated charcoal 
of the first structural type; these equations correspond to 
one and the same equation of the characteristic curve. These 

. equations of the adsorption isothermal lines are 

Card 2/3 experimentally founded. There are 9 figures, 2 tables, and 
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The Adsorption Properties of the Carbon Adsorbents. SOV /62-58~10-2/25 
Information 3e- Investigation of the Adsorption Isothermal Lines of Gases 
‘and Vapours on Activated Charcoal Within a Wide Temperature Range Including 
the Critical Range 


23 references, 8 of which are Soviet. 

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR 
(Institute of Physical Chemistry of the Academy of Sciences, 
USSR) 


SUBMITTED: May 17, 1957 
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DUBININ, ul akademik 


aa aaa aera aS ; Pa 
The order of the day is the organization of the amteur-~chemists! 
movement. IUn. tekh. 3 no-llsl-3 B ‘58, (MIRA 11:12) 


(Chemists) 
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16=32-5-33/47 
AUTHORS: Dubinin, M. M., Nikolayev, K. M., Sarakhov, A. I. 
en ae 
TITLE: Using the a-Ionization Manometer in Sorption Investigations 
(Primeneniye a-ionizatsionnogo manometra v sorbtsionnykh 
iesledovaniyakh) 


PERIODICAL: iusaey: fizicheskoy khimii, 1958, Vol. 32, Nr 5, pp.1155-1159 
USSR 


ABSTRACT: In order to avoid the many disadvantages of mercury manoneters 
in measurements of sorption investigations a variant of the 
a-tonization manometer was developed under collaboration of 
the Radium Institute of the AS USSR; this manometer was pro- 
duced and used in the present investigations. From the dia- 
grame and the description can be seen that radium was used 
as radioactive source, which was laid in a thin layer on a 
plate-shaped base of gold, this production having been made 
by the RIAN of the USSR. The dimensions of the ionization 
chamber depended on the field of the pressure measurements, 
with two chambers present for a wide field of pressure 

Card 1/2 (1.1074 to 1000 torr), one for high and another for low 
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‘ —_ } 16-32-5-33/47 
: Using the a~Ionization Manometer in Sorption Investigations 


pressures. A scheme of the amplifier plant which is an altera~ 
tion of that described by Downing and Mellen (Ref 7) is also 
- given. The dgscribed manometer has a measuring sensitivity 
of 2.0 .10°°°. A torr in the interval fron 1.107* to ee 
150 . torr and is calibrated according to an Hg~manometer, 
7 with a measuring accuracy of a mean value of 1 - 2 % being 
| achieved. The measurements carried out with nitrogen, krypton 
xenon and tetrafluorethylene on coal showed, compared with 
measurements by means of Hg-manometers, a good applicability 
of the a-ionization manometer for investigations of adsorp-~ 
tion phenomena. The described manometer is an experimental 
apparatus and still has:to be further developed. Finally the 
authors thank Professor V. H. Vdovenko and D. M. Ziv, as well 
as Ya. Yu. Rib. There are 6 figures and 11 references, 8 of * 
which are Soviet. i 


ASSOCIATION: Akademiya nauk SSSR, Institut fizicheskoy khimii, Moskva 
(Moscow,Institute of Physics and Chemistry;, AS ussr) 


SUBMITTED : July ,17, 1957 ... 


Card 2/2 1. Manometers--Design 2. Alphaparticles--Ionization 
effects 3. Ionization chambers--Performance 
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AUTHORSs 
TITLE: 


PERIODICAL: 


ABSTRACT! 


Card 1/3 


“Byabikov, 


M. M., Sarakhov, A. I., S07/ 76-32-6-32/46 
Methods and Techniques of Physico chemical Investigations 
(Metody i tekhnika fiziko-khimicheskogo issledovaniya) 

A Low-Pressure Poremeter (Poromer nizkogo davleniya) 


Zhurnal fizicheskoy khimii, 1958, Vol. 32, Nr 6, 
pp. 1404-1406 (USSR) 


In order to make possible measurements of pore size in 
porous materials of 100 p and less S. A. 3emenova (Ref 3) 
designed an apparatus which, however, has several 
disadvantages. A poremeter is described which does not 
have these deficiencies any more; the possibility of 
investigation in secured at 5 - 1000 torr, i. @. ata 
pore radius offrom 5 to 100 p. A diagram of the apparatus 
is given as well as a description of the technique employed. 
It may be seen that the dilatometer was somehow changed by 
introducing a chromium-nickel wire, on the other hand the 
principle of measurement consists of the fact that mercury 
enters the porea of the sample and that the experiments 
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Methods and Techniques of Physicochemical SOV/ 76-32-6-32/46 
Investigations. A Low~Pressure Poremeter 


may be carried out within a wide pressure interval of 

from 30 - 50 torr. In the measuroments it must be taken 

into consideration that also the in-between-spuce of the 

sample and of the ampoule is measured; in order to obtain 

the real values of the porosity speciul experiments with 

model substances must be oarried out. The dilatometer can be 
' used for low-pressure- as well as for high-pressure-meters. 

For both measurements the same sample may be used. A 

diagram of the measurements carried out with the high- 

-pressure instrument of the PA-4 as compared to those of the 

described poremeter is given. Finally the authors thank 

V¥. V. Serpinskiy. There are 5 figures and 3 references, 

% of which are Soviet. 


ASSOCIATION:  Akademiya nauk SSSR, Institut fizicheskoy khimii ,Moskva 
(Moacom, Physics . Institute, AS USSR) 


SUBMITTED: July 17, 1957 
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Methods and Tochniques of Physicochemical 176 -32-6-32/46 
Investigations. A Low-Fressure Poremeter 


1, Materials--Porosity 2. Chemical analysis-~Instrumentation 
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PER IODICA 


ABSTRACT: 


Card 4/4 


Moskvitin, MN. N,, Dubinin, W. W., SOV/20-122-5-26/56 


Aca ademioian, Sarakhov, A. I. 


The Adsorption of Water Vapors on Crystalline Powders 

of Halogenides of Silver and Lead (Adcorbisiya parov 
vody ne kristallicheskikh poroshkal:h galogenidov serebra 
i svintsa) 


Doklady Akademii nauk SSSR, 1958, Vol 122, Nr 5, 
pp 840 - 843 (USSR) 


The present paper compares the isothermal lines of 
adsorption on the typical representatives of the 

crystal groups mentioned in the title for a sufficiently 
wide temperature interval. The isotnermal lines 

of the adsorption of water vapors were investigated 

by means of quartz microscales. Preperation of the 
adsorbents for the experinents is discussed in cnort. 
Work with AgJ and AgCl was carried out with red aignt. 
The weignt of the adsorbents amounted to from 0.75-0.8 ¢. 
The isothermal lines of the adsor:tion of water were 
measured at 20, 10, QO, and -20° on the crystals of AgJ 
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Tne Adsorption of Water Vapors on Crystalline Powders SOV /20-122=5-26/56 
of Halogenides of Silver and Lead 


and AcCl. All isothermal lines found in thic manner 
(type II according to the classification iy Brunauer) 
ere reversible in the entire interval of uescrured 
pressures and‘are fully reproducible ot cli tenperatures. 
Phis applies no matter whether the sanple had been 
heated before measurement or not. The neat effect 
of the adsorption of water has a value sinilar to 
of condersation heat. The isothermal lines of the 
adsorotion of water on AgJ and AcgCl are descrited 
4n the range of relative pressures of 0.05-0.4 by 
the equation of polymolecular adsorption given by 
Bruauer, Emiet, and Teller. ext, some characteristic 
features of the sorption of water on silver iodide 
and silver chloride are described. Particular interest 
is ceused by the problem of the phase ctate of te 
water adsorbed on AgJ and AgCl at temperatures telow he 
Two diegrans show the isosteric lines for various values 
of adsorption on AgJ and AgCl; they were calculated 

Card 2/4 fron the isgothernal lines for the temperatures 20, 10, O 
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The Adsorption of Water Vapors on Crystalline Powders SOV/20-122-5-26/56 
of Halogenides of Silver and +ead 


and -20°. All isosteric lines for AgJ concist 

of 2 linear parts, which intersect in a temperature 
interval neor 0°. The salient points of these curves 
correspond to the nelting of the iron, Fron tne 
difference between the angles of imlination the value 
1450 kcal/mol is obteined for the heat effect of 

the transition. The isosteric lines of the adsorption 
of water vapors on AsCl have no salient point. There- 
fore, the hent efvect of the adsorption at positive 
and negative temperatures is practically equal to 

the heet of condensation. In the sorption of water 

on PbJ, a non-equilibrium system vapor adsorbent 

was in all cases concerned.There are 4 figures 
and 13 references, 4 of which are Soviet. 


ASSOCIATION; institut ficicheskoy khimii Akademii nauk SSSR (In- 
stitute of Physical Chemistry of the Acadeny of Sciences USSR) 
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5 (4) 
AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Bering, B. P., Dubining We Heo S0v/62-59-6-5/36 
Serpinsiiy, V. V. 


Caloulation of the Differential Heats of Vapour Adsorption on 
Active Coal (Vychisleniye differentsial'nykh teplot adsorbtsil 
parov na aktivnykh uglyakh) 


Izveatiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk, 
1959, Rr 6, pp 981-988 (USSR) 


Besides applying other methods, the differential adeorption heat 
may thermodynamically be calculated by means of a model of tte adsaytion 
interaction and the theory cf molecular forces, in a previous 
paper by the authcr (Ref 1) it was shown that according to the 
potential theory of adsorption the differential heat of an 
adsorption isotherm may be computed by the following equation: 


aq=Q-2d 2 ART? (gash > 7 RT1inh (1). Here Q denotes the total, 


and q the pure differential adsorption heat, A the latent 
vaporization heat, a the thermal coefficient of the spatial 
extension of the adsorbed substance, a the adsorption, and hap/p 
the relative pressure. The characteristic curves of the volume : 
distribution for inhomogeneous adsorption surfaces of different 
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Calculation of the Differential Heatsof Vapour SOV/62-59-6-5/36 
Adsorption on Active Coal 


type, in the present case active coal, on the adsorption range 
are known from publications. These curves lesd to equations for 
the adsorption isotherms of different otructural types. 


2 
Br 2 
- => (lg h) 


(Equations 4 and 5) a = #2 e f (I) (4) 


(II) (5). Here Wo (Wo') B (A) denote structural 


characteristics of the adsorbents, the affinity coefficient, 
and y the mole volume. Based upon the equations 1 and 4, or 1 and 
5, a term for the differential adsorption heat of vapour of 
aifferent substances on active coal may be set up. For the 
purpose of facilitating the computation, this equation was 
established in variable 9 (of the filling degree of the micro- 
pores). By following this equation the differential adsorption 
heat at different numerical values 9 was computed for a number 
of substances on a standard adsorbent at different temperatures. 
Card 2/3 Active coal of the type (I) served as standard adsorbent. The 
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Calculation of the Differential Heats of Vapour SOV /62-59-6+5/36 
Adsorption on Active Coal. 


ASSOCIATION: 


SUBMITTED: 
Card 3/3 


‘values obtained for q are given in a table. A figure shows the 


dependence of Q on for normal heptane, hexane, and pentane. 

in an analogous manner the equation holding for the differential 
adsorption heat on coal of the second structural type was derived. 
For the first type computations of the adsorption heats of 
different hydrocarbons were carried out (Table 2). For this 
computation it was necessary for the two structural characteristics 
Wo, B (Wot, A) of the adsorbent, tabular values on the pressure 

of the saturated vapour, its mole volume, its parachor, and the 


thermal coefficient of the volume distribution of the substance to 


be adsorbed to be known. Finally, an approximative calculation 
method for the differential heat of the alkanes on adsorbents of 
the. first structural type was worked out. There are 1 figure, 

2 tables, and 12 references, 10 of which are Soviet. 


Institut fizicheskoy khimii Akademii nauk SSSR (Institute of 
Physical Chemistry of the Academy of Sciences, USSR) 


October 24, 1957 
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5.4100 


AUTHORS: 
TITLE: 


PERIODICAL: 


ABSTRACT? 


Card 1/7 


(7059 
S0V/62-59-12-3/43 


Moskvitin, N. Ne, Dubinin, M. M., Sarakhov, A. I. 


Study of Adsorption of Water Vapors on Ionic Crystals. 
Communication I. Methods and Results of the Study of 
Water Vapor Adsorption on the Crystalis of Stlive 
Iodide and Chloride 


Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh 
nauk, 1959, Nr 12, pp 2080-2087 (USSR) 


The authors studied isotherms of adsorption and de- 
sorption of water vapor on crystals of silver chloride 
and iodide (which can be used as active centers in 
cloud seeding) for the temperature interval (+20 to 


-20°), Bering and Serpinskiy microbalance /B. P. 
Bering, V. V. Serpinskiy, Doklady Akad. nauk_SSSR, 
94, Nr 3, 497 (1954) 7 (sensitivity +2.5°107/ g) 
provided with a special adjustment to eliminate 
electrostatic effects A. I. Sarakhnov, Doklady 
Akad. nauk SSSR, 112, Nr 3, 464 (1957) 7, was used. 
It allowed one to measure adsorption on 0.7-0.8 g 
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‘Study of Adsorption of Water Vapors on Ionic 77059 

Crystals. Communication I. Methods and Results S0¥V/62-59-12-3/43 
of the Study of Water Vapor Adsorption on the 

Crystals of Stiver Iodide and Chloride 


Card 2/7 


samples of adsorbents with the specific surface of 


0.015 m /@. Every sample was preheated on the balance 
pan at 110-120° for 8-10 hr to desorb the substances 
adsorbed from the air. All manipulations of silver 
halides were performed under red light. The obtained 
isotherms are all of type II of the Brunauer classi- 
fication (Figs. 1 and 2 show the adsorption isotherms 
for Agi). The adsorption isotherms for both AgI and 
AgCl are reversible in the whole interval of measured 
relative pressures, except for the isotherms at -20°, 
which are reversible only up to the pressure of vapor 
saturation at that temperature, 1. c., 0.77 mm. Above 
that pressure, desorption points lie on the curve 
which 1s above the adsorption curve, both curves forming 
a hysteresis loop. Values for specific surface (S) 

of the powders and for the volume of monomolecular 
layers ( Bia were calculated from the corrected 


isotherms (curves 2) for 20°, which were calculated 
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10° uv | Fig. 1. Isotherms 
of Water vapor 
adsorption on 
Silver iodide at 


20, 10, and O°. 
In the upper left 
the beginning sec- 
tion of the 20° 


isotherm is shown 
on a large scale. 
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Fig. 2. Isotherm of water vapor 
adsorption on the crystals of silver 


4odide at -20°. 


45 aue 


from the linear equation of the multimolecular 
adsorption theory. For AgCl, a, = 0.54 UL moles/g, 
S = 0.08 m-/e3 for Agl, a, = 1.32 UL moles/g, S = 0.2 
m°/g. Adsorption isoteresof Agi build for the 
values of a (a = adsorption) from 1.5 to 3.0 ub moles/ 
/g (see Fig. 5), and show an inflection at 0°, in- 
dicating phase transition at that temperature. The 
difference in slopes of both linear sections of the 
curves determines heats of transition (fusion of ice), 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411320008-2" 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411320008-2 


3 059 
dsorption of Water Vapors on Tonic 77 
Se ie communieet ion I. Methods and Results S0V/62-59-12-3/43 
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cal 
loyp) . -—s wh ich equal. 1,450 —TS 


‘Fig. 5. Isosteres of water vapor 
adsorption on silver iodide in 
the temperature interval (20) — 


(-20°), 


Uy 
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Study of Adsorption of Water Vapors on Ionic 77059 

Crystals. Communication I. Methods and Results SOV/62-59-12-3/43 
of the Study of Water Vapor Adsorption on the 

Crystals of Silver Iodide and Chloride 


Comparison of the isosteres shows that there is no 
increase of the heat of transition with increasing 
value of a, indicating that the phase transition 

does not take place in the total mass of the adsorbed 
water, but only in the upper adsorption layer. 
Adsorption isosteres for AgCl do not have this inflec- 
tion, indicating that all the water, adsorbed on the 
crystals of AgCl at -20°, is in a supercooled state. 
This difference--the existence of phase transition 

in the water adsorbed on AgI, and its absence in 

water on AgCl--can be connected with behavior dif- 
ference of these aerosoles when they are used cloud 
seeding. There are 6 figures; and 18 references, 

8 Soviet, 1 German, 1 U.K., 8 U.S. The 5 most recent 
U.S. and U.K. references are: S. Birstein, J. Meteorol., 
12, N4, a (1955); V. Shaefer, J. Meteorol., 11, 

417 (1954); E. Fournier, D. Albe, Quart. J. Roy. 
Meteorol. Soc., 75, N 323, 1 (1949); B. Vonnegut, 
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Study of Adsorption of Water Vapors on Ionic 7705 

Crystals. Communication I. Methods and Results S0V/62-59-12-3/43 
of the Study of Water Vapor Adsorption on the 

Crystals of Silver Iodide and Chloride 


J. Appl. Phys., 18, N 7, 593 (1947); W. Patrick, 
W. Kemper, J. Phys. Chem., 42, 369 (1938). 


ASSOCIATION: Institute of Physical Chemistry of the Academy of 
Sciences, USSR (Institut fizicheskoy khimii Akademii 
nauk SSSR) 


SUBMITTED: April 23, 1958 
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. 5(0) 
AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Astakhov, K. V., Dubinin, M. M., SOV /16-33=1-43/45 
Chmutov, K. V., Nekrasov, B. VY. 


(Sergey Aleksandrovich Voznesenskiy 


1892-1958 


Sergey Aleksandrovich Voznesenskiy Me eta\e Obituary 


Zhurnal fizicheskoy khimii, 1959, Vol 33, Nr i, pp 234-237 
(USSR) 


S, A. Vozresonskiy .- doctor of chemical sciences and 
commercial ensincer of the first degree, died on August 6, 
1958. As a student, Voznesenskiy worked in the laboratory of 
Professor N. A. Shilov and was occupied with active carbon for 
gas masks for the elaboration of the method by N. D. Zelinskiy. 
Later on, Shilov sent him to the kafedra fizicheskoy khimii 
Moskovskogo vysshego tekhnicheskogo uchilishcha (Department of 
Physical Chemistry of the Moscow School of Technology) 

for preliuinary study for his professorship. 

At the same time he worked at the Moskovskaya sanitarnaya 
stantsiya (Moscow Sanitary Station). In 1919 he became 
lecturer for chemirtry at the Penzenskiy institut Narodnogo 
obrazovaniya (Penza. institute of National Education) but 
remained in contac. with Shilov's laboratory and, together 
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Sergey Aleksandrovich Vounesenskiy (1092-1958)- SCY {16-35-1943 /45 
Obituary 


with Uhilov, he published papers in Trucy hoeeiyskose nauchno- 
iscledovatel!skogo khimicherkosjo inatituca ‘Reports. 2 the 
Russian Scientific esearch Institute of Chuuisery) in 1921. 

In the game year he became lecturer at the Departuent of 
Physical Chemistry of the Moscow School of Yechnolory 2nd in 
44923 he went to Rerlin eni worked with vrosensor Freundlich. . 

In 1927 he was sent to nule- eotialen in order te Lnvestiocbe 
sownge purification plants ane in 12> he participated in the 
Bunsen Congress of Chemists. In 1927 Younesonsviy Vecane 
lecturer at the kafedra kolloidnoy khinii (Chair or 

Colloidal Chemistry) and in 1929 prefescor anv cnairunn of the 
kafedra analiticheskoy hindi LvoU | Chair , vi Analytical 
Chemistry of the EVED). After the denth ot 1. A. Shilov in1930, 
he also became the chairman of the kufedrs neorganicheskoy 
khimii ( Chair of Inorcanie Chemictrv). In 1932 the 
khimicheskiy fakultet UVIU (Department of Chemistry) was converted 
into the Voyennaya akedemiya khimicheskoy sashenity (uilitary 
Academy of Chemice.” Defense \ and Vognesenskiy kept his post. 


‘ 
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Sergey Aleksandrovich Voznesenskiy (1892-1958)- SOV/76~33-1-43/45 
Obituary 


From 1921 - 1941 Vosnosenskiy directed the Laboratory of 
Water urification at the Institute "VYodeen", Tr 1955 he 
became professor anc head:of a chair at the Ural'tskiy 


politekhnicheskiy institut (Urals , 
Polytechnical Institute). lie was one of the first to noint out 
the fluoro-organic compounis and wrote n monovray: on 


"The Chemistry of Fluorine". In conclusion, en enumeration of 
the works by S. A. Voznesenskiy is given, divided into 
inorganic chemistry, physical and colloidal chemistry end 


water-technology. There are 1 figure and 65 references, 56 of 
which are Soviet. 
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54400 78056 ie 
sov /62 -60-1-2/37 
AUTHORS: Moskvitin, N.-N.; Dubinin, M. M,, Sarakhov, A. 1. 
TITLE: Investigation of Steam Adsorption on Ionic Crystals. 


Communication 2. Nonequilibrium Sorbtion of Water on 
Crystals of Lead Iodide 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh 
nauk, 1960, Nr 1, pp 9-14 (USSR) 


ABSTRACT: Nonequilibrium sorbtion isotherms of water uEROe on 
PbIo crystals (specific surface about 0.2 m/g) in 


temperature range of 20 to -20° were obtained and studied. 
The experiments were conducted according to tne method 
described by the authors in Izv. AN SSSR. Otd. khim. 

n. 1959, 2080. The data obtained are shown in Figs. 15 
2.3, and. 4. The following conclusions were made: The 
sorption isotherms, in the above intervals of pressure; 

are irreversible. The process of steam sorption on 

PbI, 43 of a long duration, especially at positive 
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Investigation of Steam Adsorption on 


Ionic Crystals. 


8056 
Communication 2. gov /62-60-1-2/37 


Nonequilibrium Sorbtion of Water on 
Crystals of Lead Iodide 


ASSOCIATION: 


SUBMITTED: 
Card 2/6 


temperatures (equilibrium was not established during 


35 days at 20°). No connection was found between the 
absorption behavior of PbI, and the properties of its 


aerosol particles in the seeding of supercooled clouds. 
There are 4 figures; and 16 references, 9 U.S.; 7 
Soviet. The 5 most recent U.S. references are: E. 
Ballou, C. Ross, J. Phys. Chem., 57, Nr 7, 653 (1953); 
R. Beebe, G. Kington, M. Polley, W. Smith, J. Am. 

Chem. Soc., 72, #0 (1950);J. Van Voorhis, R Graig, 


F. Bartell, J. Phys. Chem., 61, 1513 (1957); S. 
Birstein, J. Meteor., 12, Nr 4, 324% (1955); W. Patrick, 
W. Kemper, J. Phys. Chem., 42, 369 (1938). 

Institute of Physical Chemistry of the Academy of 
Sctences USSR (Institut fizicheskoy knimii Akademil 
nauk SSSR) 

April 23, 1958 
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Moscow 27 Nov-5 Dec 1960. 
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3/062 /60/000/006/013/025/Xxx 


B020/B060 
AUTHORS; ubjni , Zhukovskaya, Yee G., and Zaverina. Ye. D. 
Se Pee EY NY NE SO OE 
TITLE: Adsorption Properties of Carbon Adsorbents.\ Communication 5. ; 
Characteristics of Water Vapor Sorption by Active Charcoals / 
in the Field of High Relative Pressures 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk, 
1960, No. 6, pp. 966-975 


TEXT; The particular form of water-vapor sorption and desorption 
isothermal lines on active charcoals has been repeatedly studied, 
especially at the authors'. laboratory (Refs. 1 -5). The main ascent zone 
of the sorption branch was found to correspond to the isotherm of 
monomolecular adsorption. The concave form of the isotherm is a 
consequence of the particular adsorption mechanism of water molecules on 
the primary adsorption centers - the carbon monoxides on the surface - due 
to the formation of hydrogen bonds, whereby every adsorbed water molecule 
becomes a secondary adsorption center. These processes effect a steep 
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Adsorption Properties of Carbon Adsorbents. g/062/60/000/006/013/025/xx 
Communication 5. Characteristios of Water BO020/B060 

Vapor Sorption by Active Charcoals in the 

Field of High Relative Pressures 


object of the work concerned was the study of water vapor sorption by 
active charcoals with different porous structures in order to clarify the 
possibility and the conditions of the capillary condensation course of 
water vapors in the intermediate pores. The investigation was extended to 
active charcoals with micropores of at most10 A diameter,whose intermediate 
porosity was developed tc different degrees. From among them , the types 
P1-P5 er were granulated active ccals from vegatable substances, 
ri-fd (G1-G4) granulated aotive coals from fossils, and AY--10-AM4 

(AU-10 - AU-14) active coals with developed intermediate porosity; they 
are described and thoroughly examined in Ref. 8. For the first two types, 
the sorption and desorption isothermal lines of beazens vapors were 
examined at 20° and at pressures of 4.10-5 to 1 at, while for the latter 
mentioned, the sorption and desorption isothermal lines of benzene vapors 
were examined at 20%, and those of nitrcegen at -195° (Ref. 8). The 
adsorption apparatus is accurately described in Ref. 9. Calculated volumes 


ascent of the’ adsorption branch of the isotherm (Refs. 3, 5). The main a 


Card 2/4 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411320008-2" 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411320008-2 


Adsorption Properties of Carbon Adsorbonts. 3/062/60/000/006/013/025/Xx 
Communication 5. Characteristics of Water B020/B060 

Vapor Sorption by Active Charcoals in the 

Field of High Relative Pressures 


of intermediate pores.and micropores in active coals are indicated in 
Table 1. The method of the sorption balance was used in the study of water 
vapor isothermal lines at 200. Sorption and desorption isothermal lines of 
the types R2, R1, R3. and R4 (Fig. 1) exhibit a distinct change of the 
slope of the isotherm pranches after the section of the steep ascent, and, 
more precisely, they exhibit a sharper slope and in the region of high 
pressures a hysteresis loop covering a large zone. The isothermal lines of 
the types G3, G4, and R5 (Fig. 2) are shifted toward higher relative 
pressures; the zone of the hysteresis loop is fairly large and extends 
over almost the whole isotherm. The critical sorption volumes of active 
charcoals are intercompared for benzene and water. Calculated scrption 
volumes of water in micropores of active charcoals are compared with the 
volumes of coal micropores in Table 3. Table 4 gives data derived from 
Ref. 8 concerning the volumes of micropores and intermediate pores of 
active charcoals. Table 5 shows the distribution of the volume of sorbed 
water between micropores and intermediate pores in critical scrption. 
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Figs. 3 - 6 illustrate the sorption branches of tha scrption isothermal] 
lines of nitrogen vapors at -195° and cf water at 20° for typical active 
charceal specimens. There are 6 figures, 5 tables, and 15 references: 


42 Soviet and 1 US. 
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ASSOCIATION: Institut fizicheskcy khimii Akademii nauk sssR (Institute of 


Physical Chemistry of the Academy of Sciences USSR 


SUBMITTED ; December 13, 1958 
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s/062/60/000/009/002/021 
B023/B064 


AUTHORS: Ganichenko, L. G., Dubinin, M. M., Zaverina, Ye. D., 
Kiselev, V. F., and Krasil'nikov, K. G. 


TITLE: Study of the Vapor Adsorption on Adsorbents With 
Heterogerieous Surface. Communication 2. Experiments With 
Organically Substituted Silica Gel 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh (/ 


nauk, 1960, No. 9, pp. 1535-1543 


TEXT: The adsorption of various vapors on methylated course-porous silica 
gel and a demethylated sample obtained therefrom is discussed here. The 
conditions of investigation were chosen in such a way that an essential 
change of the specific surface seemed to be unlikely. Coarse-porous com- 
mercial silica gel KCK(KSK) was taken as initial sample and carefully 
purified from iron and other impurities. To methylate the surface, silica 
gel was repeatedly treated with dichloro dimethyl silane vapors at 200°C. 
Then, the vapors were sucked off in vacuum at 100°C, and silica gel washed 
with water until the reaction for the chlorine ion was negative. The 
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Study of the Vapor Adsorption on Adsorbents s/062/60/000/009/002/021 
With Heterogeneous Surface. Communication 2. BO23/BO64 

Experiments With Organically Substituted 

Silica Gel 


silica gel thus obtained is called C-1 (S-i). A portion of silica gel 5-1 
was treated with nitric acid vapors at 200°C for 6 h. Thus, the organic 
part of the surface was oxidized, the CH, radicals substituted by OH 


groups, and the methylated silica gel with hydrophobic properties became 
hydrophilic. This specimen was called C-2 (S-2). The composition of the 
surface of silica gel S-1 and S-2 was determined by an organic analysis. 
The analysis was carried out at the same time as the determination of the 
weight losses in calcination at 1250°. Table 1 shows the analytical 
results. It may be seen that the demethylation of the surface leads to an 
increase of its degree of hydration. The specific surface of the specimen 
changed by 3%. Nitrogen, cyclohexane, benzene, and water were used 43 
adsorbates. Figs. 1-4 show the sorption branches of the adsorption iso- 
thermal lines of the vapors of these substances. In all cases, the iso- 
thermal lines for S-1 are lower than those for S-2. Table 2 gives a 
comparison among the specific sorption volumes. The authors explain their 
results with the help of the respective published data. Summing up: 1) The 
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Study of tho Vapor Adsorption on Adsorbents $/062/60/000/009/002/02: 
With Hetcrogeneous Surface. Communication 2. BOZ3/BO64 

Experiments With Organically Substituted 

Silica Gel 


substitution of one part of the hydroxyl groups of the silica gel surface 
by methyl groups leads to a reduction of its adsorptive power toward 
substances in the vapor phase, and to an increase of the molecular fields 
in the occupied monomolecular layers. 2) To determine the specific surfaces 
of the adsorbents with a chemically non-homogeneous surface (on the basis 
of the equation by Brunauer, Emmett, and Teller for the adsorption iso- 
thermal line), it is necessary to select the adsorbates with special care. 
They should be as little sensitive as possible to the chemical hetero- 
geneity of the surface. L. N. Kurbatov is mentioned. There are 5 figures, 
4 tables, and 32 refarences: 22 Soviet, 2 US, 1 British, 6 German, and 1 
Swiss, 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute / 
of Physical Chemistry of the Academy cf Sciences USSR). eee 
Moskovskiy gosudarstvennyy universitet im. M.V.Lomonosova 
(Moscow State University imeni M. V. Lomonosov) 


SUBMITTED: April 2, 1959 
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s/062/60/000/010/002/018 
RE, RISE B015/B064 


ZF HIOCT2?3I only ) 
AUTHOR: Dubinin, M. M. 
ne 


TITLE: Investigation of. the Adsorption of Vapors on Adsorbents With 
Heterogeneous Surfaces. Information 3. Analysis of 
Experimental Data on Silica Gels With Chemically Modified 
Surfaces 


PERIODICAL; Isvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk, 
1960, No. 10, pp. 1739-1750 


TEXT: A chemical modification of the surfaces of silica gels by 
substituting the hydroxyl groups of the surface by various radicals 
changes essentially the adsorptive properties for vapors of organic and | 
inorganic substances. Usually, the adsorptive power decreases with 
increasing number of substituted OH groups. The Brunauer-Emmett-Teller 
(BET) equation (1) for the adsorption isothermal line (Ref. 3) can be 
applied thereto, and the adsorption ag corresponds to the formation of 
continuous monomoleoular layers. A decrease in the adsorptive power is 
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Investigation of the Adsorption of Vapors on 3/062/60/000/010/002/018 
Adsorbents With Heterogeneous Surfaces. BO15/B064 

Information 3. Analysis of Experimental Data 

on Silica Gels With Chemically Modified 

Surfaces 


mostly characterized by a reduction of am. Here, the experiments were 
made with silica gels of different porosity of the types CK (SK), CY-4 
(SK-1), CK-2 (SK-2), CM (SM), CM-4 (SM-1), CM-Z (SM-2), C-4 (S-1), and 
C-2 (S-2); their OH groups were partly replaced by fluorine atoms or CHy 
radicals s‘/and the applicability of the BET equation to the adsorption of 
various vapors (Noy Ar, CoH os CoH, H,0) at -195°C (u,, Ar) and 20°, 


respectively, was checked (Table 1). For the majority of the systems 
investigated, the BET equation is found to hold in the range of relative 
equilibrium pressure. Owing to the substitution of the OH groups by 
F-atoms or CHz radicals, ap decreases (less for nitrogen and argon vapors 
than for cycléhexane, benzene, and water vapors). The change of the 
adsorptive properties by chemical modification can be determined most 
conveniently by a graphical determination of the affinity coefficient y, 
i.e., by the affinity coefficients of the isothermai lines (Table 2, range 
of relative equilibrium pressure; Table 3, relative changes of the 
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Investigation of the Adsorption of Vapors on s/062/60/000/010/002/018 
Adsorbents With Heterogeneous Surfaces. BO15/B064 

Information 3. Analysis of Experimental Data 

on Silica Gels With Chemically Modified 

Surfaces 


adsorptive power and the values for Pie A change of the porosity of 

silica gel was found to effect no particular change of ay for No and Ar, 
whereas in the case of benzene and cyclohexane a considerable effect is 
observable (Table 4). To achieve a qualitative explanation of the decrease 

in the adsorptive power of silica gels due to chemical modification, the 
constants C of dispersion interaction were computed (Table 5) according to 
Kirkwood (Ref. 5), the van der Waals radii r of the adsorbed molecules were 
taken from Tables, and the relative energies of dispersion interaction 
were determined (Table 6). The change of the values for C and r of the i 
surface groups determining the equilibrium spacings of the adsorbed 
molecules in the monomolecular layers were found to be the main reason 

for the reduced adsorptive power of silica gels for vapors of non-polar 
substances due to the substitution of F-atoms and CH; radicals for the OH 
groups of the surface. The reduction of this adsorptive power increases 

with substances in whioh adsorption is controlled by a donor-acceptor 
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Investigation of the Adsorption of Vapors on s/062/60/000/010/002/018 
Adsorbents With Heterogeneous Surfaces. B015/B064 
Information 3. Analysis of Experimental Data 

on Silica Gels With Chemically Modified 

Surfaces 

component. The applicability of the BET equation to determine the iq 
specific surface of adsorbents is discussed on the basis of a semi- nf 
empirical equation (5) for the adsorption isothermal/ line given by 


A. V. Kiselev, and the results are given (Table 7). The latter show that 
the applicability of the BET equation is limited. The author thanks A. V. 
Kiselev for a discussion. There are 2 figures, 7 tables, and 10 
references: 6 Soviet, 3 US, and 1 German. 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute | 
of Physical Chemistry. of the Academy of Sciences US55R] 
SUBMITTED ; June 2, 1959 
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3/076/60/034/009/015/022 
BO15/BC56 


AUTHORS : Dubinin, Maks, Vishnyakova, M. M., Zhukovskaya, Ye. G., 
Leont'tyev, Ye. Ase Luk'yanovich, V. M., and Sarnkhov, 
A. I. ” en et gee a 


Investigation of the Porous Structure of Sulids by Sorption 
Methods. V. Application of Different Mathcds for Studying 
the Structure of Intermediate and Macro-pceres of Active 
Coals 


PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 9, 
pp. 2019-2029 


TEXT: A thorough investigation of the structure of intermediate pores, 
whose gize 1s between micro-~ and macrc-pores, of some typical kinds of 
coal (from the type AY-10 - AY~14 (AU-10 to AU-14)) with intermediate 
porosity is carried out by the method of capillary condensation of vapors 
(benzene or nitrogen), by pressing in mercury, or by electron microscopy. 
Data concerning the volumes of the micro- and intermediate pores of the 
investigated kinds of coal are given in a table and show that in all 


Card 1/3 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411320008-2" 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411320008-2 


Investigation of the Porous Structure of 8/076/60/034/009/015/022 
Solids by Sorption Methods. V. Application BO15/B056 
of Different Methods for Studying the Structure 
of Intermediate and Macro-pores of Active 
Coals 


samples the volumes of the intermediate pores excsed those of the micro- 
pores by a multiple. The sorption and desorpticn experiments carried cut 
with nitrogen vapors at -195°C and benzene at 20°C a device with quartz 
scales. A detailed description of this device is given in Ref. 11. The 
sorption isothermal lines (Figs. 1-3) are all S-shaped and have a 
hysteresig, the beginning of which corresponds to the equilibrium pressure 
(p/p), = 0.175 for benzene at 20°C and (p/P 5), 2 0.45 for nitrogen at 


-195°C, For the purpose of determining the porous structure by the method » 
of pressing-in mercury, two pore gauges of the type NA-4 (PA-4)(Ref. 8) — 
{one for low and one for high pressure) were used. For electro-micro- 

scopic examinations a Y2IM-100 (VEM-100) electron microscope wan used, 
carbon replicas were recorded (Fig. 5), and pore diameters from 70 to 

110 A were found. The summational curves (Figs. 6-8) cf the volume of the 
intermediate pores with respect to their effective diameters, which were 
calculated from the sorption isothermal lines for benzene and were measured 
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by pressing in mercury, showed good agreement. In the case of the results 
obtained for nitrogen, less good agreement was found. The electronenioro- 
scopic values qualitatively confirm the sorption values and the measured 


values obtained by pressing in mercury. B. P. Bering and V. V. Serpinskiy 
are thanked for their interest in the present paper. There are 8 figures, vA 


1 table, and 13 references: 12 Soviet and 7 US. 


ASSOCIATION: Akademiya nauk SSSR Institut fizicheskoy khimii ~ 
(Academy of Sciences USSR, Institute of Physical Chemistry) 


SUBMITTED: December 24, 1958 
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